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typical buildings plans (residential and office) / architectural

O ¢
| L
d_p d_p
|
p d_h




oot (Lo | VFeoo — Y98 059 0

Iz

(=1 ol
=, 2
8 d
r
THIRD FLOOR PLAN
Al ACCESS FLOORS K| KITCHEN U LAUNDRY ROOM S SALOON T| TERRACE
00,
E. ENTRANCE D| DINNING ROOM G GUEST BEDROOM B BEDROOM B CLOSET "

Ll LOBBY R LIVING ROOM M MASTER BEDROOM H BATHROOM W wc



VFeoo — Y98 059 0

ooy (3o |

buildings complete set of architectural drawings (residential and office)
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Some industrial buildings (pipe racks, warehouses, turbine halls, reactor buildings, etc.)

(1)

https://monencogroup.com/Content.aspx?pid=2

2
file://IC:/Users/Lenovo/Desktop/bulletin%201.pdf


https://monencogroup.com/Content.aspx?pid=2
file:///C:/Users/Lenovo/Desktop/bulletin%201.pdf
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Identify the location of columns and main beams (column and beam plan) and type of floors
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Decide about the lateral-force resisting system for each principal direction (braced frame, moment frame,
composite or a dual system)
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Structural analysis and design (with a conventional software)

(1)

https://www.csiamerica.com/

(2)

https://www.csiamerica.com/products/etabs/releases



https://www.csiamerica.com/
https://www.csiamerica.com/products/etabs/releases
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Detail design Of Structural components (steel connections, etc.) with software such as Mathcad or Excel

Mathcad
https://lwww.mathcad.com/en

4.3 Desgin of bracing members:-

o ARE sco . De'5|gn Calcqlatlon Shegt
. 3 a Design of Angles Subjected to Axial Force MI
Connections: TEBBIN According to ECP No.(205) o°
Project Tiltle : MISR BANI SUEF CAMPANY Sheet No. :
e Beam to column Departement : BOOSTER FAN PLATFORM & DUCT SUPPORT | Member ID : NB-03
(moment connection ‘ Tu:m?on = 0.00 ton Grade of Steel : ST- 37 Case of Loading: 1
Compression = 2.46 ton
or simple) Lengh= 2.66 m Kx= 10 Ky= 10
. Lb,= 2.66 m Lh= 266 m
° Beam to beam (Slmple) Thickness of Gusset Plate= 8 mm
Type of Connection :  Bolted Bolts : M12 \
e Braces to the frame |
Section :  2Ls Back to Back 60x6 !
e Braces to the column ! ]
Properties of Section : | L =]
baseplate a= 60 mm t= 6 mm e= 169 cm Weight= 10.84 Kg/m
Ix= 228 em' x= 1.82 c¢m Area= 13.82 cm’
ly= 1060 cm' iy= 277 em Anet= 12.14 cm’

Check as Compression Member :
Check Slenderness Ratio :
Ax = 1462 < 200  SAFE
Ly= 96.1 < 200 SAFE
Check Stress Ratio :
Allowable Stress: F,= 0351 tiem’
Actual Stress @ f.,= 0178 yem® < Fe
Stress Ratio = 0.51 SAFE

Check as Tension Member :
Check Slenderness Ratio :

AX= 1462 < 300 SAFE
Ay= 961 < 300 SAFE
Check Stress Ratio :

Allowable Stress : F,= 1392 tem’
Actual Stress : £,= 0000 yem® < F
Stress Ratio = 0.00 SAFE

Design of Bolted Connection :

Bolts: MI12 Grade of Bolts: 8.8
a=08 tyin= & mm
Shear Strength: R, =g, xA, xn= 336 ton
Bearing Strength: R, = F, xdxt,, = 276 ton

No.of Bolts= 0.89 — 2 Bolts (S.R ~0.44)

g,= 04Fy= 096 tem® Ay= 432 om’
F,= 0725Fy= 174 vem® A= 184 e’
q,xAu+F.xA= 735 ton > 25 ton

SAFE (S.R =0.33)

Section Bolts e P top X
2Ls Back to Back <
60x6 2MI12(8.8) | 25 50 8 30
1 3 2] 3 = 3 S
0 Issued for Approval AK AM HK
Rev. Descreption Design Date Checked Date Approved Date

69



https://www.mathcad.com/en

oo (yLos |

Excel sheets
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A B c u} E F G H |
1 TYPICAL INTERIOR RBS: 2ND FLOOR TRANSVERSE
2
3 ColumnX F, [ksi] 50
ColumnY Beam -
4 Interior Corner F,. [ksi] 55
5 W14X211 | W14X257 | W14X211 |W21x122 24 | E [ksi] 29000
6 C;'e‘i‘:; W14x257
7
8 Section ColumnX iy s w, [kfin] = [o,ogss
g | Propertics Interior Corner
10 d 15.7 16.4 15.7 21.7
1 b; 15.8 16 15.8 12.4|LOCAL STABILITY CHECK
12 35 0.98 1.18 0.98 0.6|(Flange & Web Slenderness)
13 z 350 487 330 307 |0.3vE/Fy 7.22 (Flange)
14 b/ 2t; 5.06 423 5.06 6.45|2.45VE/fy  59.00 BeamWeb
15 h/t, 116 9.71 116 31.3|1.45VE/Fy  35.88 ColumnWeb
16 t 1.56 1.88 1.56 0.96
17
18 Beam Check Column Check
13 Connecttoflange 0OK W36or Column X
5 ColumnY
20 'W36orshallower OK shallowe | Interior ] Corner
21 Maxweight 300 Ib/ft oK r OK OK oK
22 Minspanidepthratio= 7 oK
23 |Maxt.=1-3/4" OK
24 Maximum Brace Spacing, 12.14
25 PanelZone Thickness 0K
26 , y
27 RBS Design (Transverse [X] Direction) /ReBadueotcus b
28 Factor Value
29 3 (0.5-0.75)b. 0.e05 7.50 I
30 b [0.65-0.85)d| 0.692 15.02
31 c <=0.25b. 0.202 2.50 ¢
32 R
33 Column Face Moment Limit Check
34 Beamt; 0.56 Note: factors were selected to make 3, b, and c even numbers that are
35 |Zess 207.26 easy to construct in the field
36 My [k-in] 13109.00
37 L'[in] 329.98 G 78S s N b gty o g RBS
38 Vs [k] 79.45 AN RN RN FEN NN NE NN RN} HI!
39 V'ees[k] 75.65
40  M;[k-in] 14301.61 o o
41 My [kin] 14244.48 i +
3 - ‘s N 3 4
42 oM., 16885.00 - L] -g L' = distance between centers of R8BS cuts a !;- -
43 M/M,, 0.85 z L = cistanse basween coumn cormrines :
44
8] feam Shear Strangth AISC Seismic Section 7.4:
45 V.1 80.89
47 OV, [k 35154 No Shear Studs.
43 No welded, bolted, screwed or shot-in attachments
43 Strong Column - Weak Beam Check for perimeter edge angles, exterior facades,
50 Above Below partitions, duct work, piping or other construction.
P, [k 102.91 137.54
51 |Pa I Deckina arc-spot welds are permitted.
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TEKLA software

For the complete modeling of steel structures including all the steel members and connections (can model
concrete)

(1)
https://www.tekla.com/products/tekla-structures
)

https://www.google.com/search?g=tekla+structures&sxsrf=ALeKk00_-
4dqvXYiPpxZMPQq2TX_DTgdjSw:1602053608359&source=Inms&tbm=isch&sa=X&ved=2ahUKEwjYOvLh8qHsSAhWFDuw
KHfTOA74Q_AUoAXOECCMQAW&biw=1366&bih=625#imgrc=s006s1c-ry5w7M&imgdii=L1IHTOwH1Imdg-M

®3)

https://www.google.com/search?g=tekla+structures&tbm=isch&chips=qg:tekla+structures,q 1:connection:sQAusYal8oE%3
D&hl=en&sa=X&ved=2ahUKEwj88Jax9aHsAhUQgosKHZ 3BSgQ4lYoCHoECAEQJA&biw=1404&bih=663#imgrc=OXHC
8mtr4ttzMM&imqdii=V6pbNpZyUbTKWM

Limcon software (Bentley)

https://www.bentley.com/en/products/product-line/structural-analysis-software/limcon



https://www.tekla.com/products/tekla-structures
https://www.google.com/search?q=tekla+structures&sxsrf=ALeKk00_-4dqvXYiPpxZMPq2TX_DTgdjSw:1602053608359&source=lnms&tbm=isch&sa=X&ved=2ahUKEwjY0vLh8qHsAhWFDuwKHfTOA74Q_AUoAXoECCMQAw&biw=1366&bih=625#imgrc=s006s1c-ry5w7M&imgdii=L1HTOwH1lmdq-M
https://www.google.com/search?q=tekla+structures&sxsrf=ALeKk00_-4dqvXYiPpxZMPq2TX_DTgdjSw:1602053608359&source=lnms&tbm=isch&sa=X&ved=2ahUKEwjY0vLh8qHsAhWFDuwKHfTOA74Q_AUoAXoECCMQAw&biw=1366&bih=625#imgrc=s006s1c-ry5w7M&imgdii=L1HTOwH1lmdq-M
https://www.google.com/search?q=tekla+structures&sxsrf=ALeKk00_-4dqvXYiPpxZMPq2TX_DTgdjSw:1602053608359&source=lnms&tbm=isch&sa=X&ved=2ahUKEwjY0vLh8qHsAhWFDuwKHfTOA74Q_AUoAXoECCMQAw&biw=1366&bih=625#imgrc=s006s1c-ry5w7M&imgdii=L1HTOwH1lmdq-M
https://www.google.com/search?q=tekla+structures&tbm=isch&chips=q:tekla+structures,g_1:connection:sQAusYaI8oE%3D&hl=en&sa=X&ved=2ahUKEwj88Jax9aHsAhUQgosKHZ_3BSgQ4lYoCHoECAEQJA&biw=1404&bih=663#imgrc=OXHC8mtr4ttzMM&imgdii=V6pbNpZyUbTKWM
https://www.google.com/search?q=tekla+structures&tbm=isch&chips=q:tekla+structures,g_1:connection:sQAusYaI8oE%3D&hl=en&sa=X&ved=2ahUKEwj88Jax9aHsAhUQgosKHZ_3BSgQ4lYoCHoECAEQJA&biw=1404&bih=663#imgrc=OXHC8mtr4ttzMM&imgdii=V6pbNpZyUbTKWM
https://www.google.com/search?q=tekla+structures&tbm=isch&chips=q:tekla+structures,g_1:connection:sQAusYaI8oE%3D&hl=en&sa=X&ved=2ahUKEwj88Jax9aHsAhUQgosKHZ_3BSgQ4lYoCHoECAEQJA&biw=1404&bih=663#imgrc=OXHC8mtr4ttzMM&imgdii=V6pbNpZyUbTKWM
https://www.bentley.com/en/products/product-line/structural-analysis-software/limcon
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